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(57) ABSTRACT

A prestressing device extending about an axis between a first
plane that 1s substantially perpendicular to the axis and a
second plane that 1s substantially parallel to the first plane and
axially offset relative to the latter. The device includes a first
annular body extending in the first plane, and a first series of
at least three tabs, each of which 1s connected to the first body
and extending 1n an essentially radial direction, each of the
tabs of the first series including a planar surface extending in
the second plane. This arrangement ensures surface contact

between the parts of the elements to be subjected to prestress-
ing. The device can be used for example for a rotor, and for
example for a rotor of an unducted propeller for a turbine
engine.

9 Claims, 3 Drawing Sheets
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PRESTRESSING DEVICE HAVING RADIAL
ACTIVITY

BACKGROUND OF THE

INVENTION

1. Field of the Invention

The present invention relates to a prestressing device
intended to ensure contact between rolling elements and their
rolling track.

It applies 1n particular to an impeller rotor, with no fairing,
for a turbine engine. In these devices, a nut 1s provided for
pressing one of the bearings against the rnim of a collar. A
locking washer 1s then provided between the bearing and the
nut so as to {ix this nut 1n rotation within the housing of the
polygonal ring.

2. Description of the Related Art

A prestressing device 1s then advantageously provided 1n
order to permanently generate a stress between the pieces.
Known prestressing devices include star-shaped springs
known as Ringspann washers. Also known are washers with
a shape similar to that of Belleville washers. These washers
are conical so as to function as a spring and thus permanently
stress the pieces 1n question.

BRIEF SUMMARY OF THE INVENTION

It has been noted that there 1s a problem with the pieces
wearing when the known prestressing devices are used and in
particular 1n the context of mechanical assemblies which are
subject to high vibration levels such as, for example, turbine
engines.

The object of the mvention 1s 1n particular to provide a
solution to this problem.

The subject of the invention 1s a prestressing device making,
it possible to reduce the wear of parts which must be subjected
to prestress 1n all types of assembly.

To this end 1t proposes a prestressing device which extends
about an axis between a first plane substantially perpendicu-
lar to the axis and a second plane substantially parallel to the
first plane and axially ofiset with respect to the latter, char-
acterized i1n that it comprises a first annular body which
extends within the first plane with a first series of at least three
tabs extending in an essentially radial direction, each of the
tabs of the first series comprising a planar surface extending
within the second plane. It also comprises a second annular
body extending within the first plane with a second series of
at least three tabs extending in an essentially radial direction,
in the opposite direction from the first series, each of the tabs
of the second series comprising a planar surface extending
within the second plane.

According to the mvention, the device 1s thus no longer
conical but comprises two substantially parallel parts which
cach extend within a plane perpendicular to 1ts axis. The body
1s annular and extends within the first plane. It will ensure
surface contact with a first piece, in particular a locking
washer or a nut. The planar surfaces of the tabs extend within
the second plane and hence ensure surface contact with a
second piece, 1n particular one of the bearings of the turbine
engine. By virtue of these contact surfaces, the prestressing
force 1s better distributed and a significant decrease 1s thus
obtained 1n the wear resulting from the contact between the
pieces which must be subjected to prestress. The lifetime of
the pieces in question 1s thus increased.

In particular, the first annular body 1s an inner annular body,
the tabs of the first series extending outward, the second
annular body 1s an outer annular body arranged so as to extend
around the mner annular body, and 1n that the tabs of the
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second series extend inward. A better radial distribution of the
prestressing force between the two annular bodies, on the one
hand, and the two series of tabs, on the other hand, 1s thus
ensured.

The distance between two successive tabs of each of the
series 1s preferably essentially constant. This ensures a better
distribution over the circumierence of the pieces which are to
be stressed.

Each of the tabs advantageously comprises an inclined
zone connecting the annular body to the planar surface.

This inclined zone 1s displaced as a function of the stress
applied.

A firstrounded transition zone can be provided between the
annular body and the inclined zone. A second rounded tran-
sition zone can be provided between the inclined zone and the
planar surface. This makes it possible to avoid having acute
angles to facilitate the deformation, whilst at the same time
preventing a stress concentration. Other rounded parts are
preferably also provided.

Advantageously, each tab has a width L and a spacing D 1s
provided between two successive tabs, the values L and D
being determined so that the difference D-L lies between O
and 10 mm, preferably between 2 mm and 7 mm. The number
of tabs of each of the series 1s advantageously chosen between
ten and twenty-five and 1s preferably greater than fifteen. It
has been noted that that the distribution of the prestressing,
force 1s optimized by the selection of these values.

The present invention also relates to a rotor, 1n particular an
impeller rotor, with no fairing, for a turbine engine, charac-
terized 1n that 1t comprises a prestressing device as described
above.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWINGS

The 1invention will be better understood and other details,
features, and advantages of the present invention will become
more apparent on reading the following description, made by
way of a non-limiting example and with reference to the
attached drawings, 1n which:

FIG. 1 1s a partial perspective schematic view of a pre-
stressing device, according to the invention, on a nut,

FIG. 2 15 a partial perspective schematic view of the device
in FIG. 1 placed between the nut and the locking washer, on
the one hand, and a bearing, on the other hand,

FIG. 3 1s a schematic view from above of the mnner element
of the device according to FIG. 1,

FIG. 4 15 a schematic view from above of the outer element
of the device according to FIG. 1, and

FIG. 5 1s a cross section of a turbine engine including the
device according to FIG. 1.

DETAILED DESCRIPTION OF THE INVENTION

Reference 1s made first to FIG. 1 which shows a prestress-
ing device 10 comprising an inner element 11 and an outer
clement 12.

The mner element 11 comprises a first annular body 13.
This first body extends within a first plane perpendicular to
the axis A of the device. The inner element 11 also comprises
a first series of tabs 15 each connected to the first body 13 and
extending outward in a radial direction.

The outer element 12 comprises a second annular body 14.
This second body extends within the first plane. The upper
clement 12 also comprises a second series of tabs 16 each
connected to the second body 14 and extending inward 1n a
radial direction. The 1inner element 11 and the outer element
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12 are given dimensions such that the inner element 11 inter-
locks with the outer element 12 and that, when the device 1s
fitted, a tab of one of the elements 11, 12 1s situated between
two tabs of the other of the elements 12, 11.

Each tab 15, 16 comprises a planar surface 17. The planar
surfaces 17 of the tabs 15, 16 extend within a second plane
parallel to the first plane. The distance between the first plane
and the second plane 1s determined as a function of the desired
travel of the device.

The tabs 15, 16 each moreover comprise an inclined sur-
face 18 between the planar surface 17 and the annular body
13, 14. In order to prevent a stress concentration, transition
zones 19 and 20 have also been provided between the annular
body 13, 14 and the inclined zone 18, on the one hand, and the
inclined zone 19 and the planar surface, on the other hand.
These transition zones are advantageously rounded. More-
over, all the zones and surfaces of the tabs preferably com-
prise several other rounded zones which make 1t possible to
better distribute the stressing force.

When the prestressing device 1s fitted as shown 1n

FIG. 2, 1t can be seen that the inner and outer elements are
placed between the unit formed by a nut 21 and 1ts locking
washer 22, on the one hand, and a bearing 23 (a ball bearing
in the example shown), on the other hand. The lower surface
of the annular bodies 13, 14 1s 1n contact with the upper
surface of the locking washer. The planar surfaces 17 of the
tabs are 1n contact with the lower surface of the bearing 23.
Genuine surface contact between the different pieces 1s thus
ensured.

The mner element 11 (FIG. 3) and the outer element (FIG.
4) of the prestressing device each comprise, 1n the example
shown, a series of 18 tabs. Between ten and twenty-five tabs

are generally provided per element, and preferably at least
fifteen tabs.

Each tab 15, 16 (FIGS. 3 and 4) has a width L. which 1s
equal to or preferably slightly less than the spacing D between
two tabs so as to ensure an interlocking fit between the inner
clement 11 and outer element 12 when they are fitted. In
practice, 1t has been noted that the difference between the
distance D and the width L must preferably be less than 10
mm.

More particularly, 1t must have a value between 2 mm and
7 mm. The spacing D is preferably the same between each tab.

In an alternative embodiment (not shown), the number of
tabs per element can be less than fifteen. It 1s also conceivable
to provide that the prestressing device comprising just the
iner element 11. Similarly, 1t 1s possible to conceive a pre-
stressing device consisting of just the outer element 12.

The prestressing device according to the invention has been
shown fitted 1n a rotor assembly, which may be an impeller
rotor, with no fairing, for a turbine engine 100, as shown in
FIG. 5. The prestressing device 10 may be located at a pivot of
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fan blades 5, 6. It may, however, be used 1n other assemblies

where a permanent stress 1s required. The device 1s particu-

larly advantageous in mechanical units which are subjected to

high vibration levels such as, for example, turbine engines.
The invention claimed 1s:

1. A prestressing device which extends about an axis
between a first plane substantially perpendicular to the axis
and a second plane substantially parallel to the first plane and
axially offset with respect to the first plane, comprising:

a first inner annular body which extends within the first
plane with a first series of at least three tabs extending
outward 1n a radial direction from an outer circumier-
ence of the first annular body, each of the tabs of the first
series comprising a planar surface extending within the
second plane offset from the first plane; and

a second outer annular body extending within the first
plane with a second series of at least three tabs extending
inward 1n a radial direction from an inner circumierence
of the second annular body, each of the tabs of the second
series comprising a planar surface extending within the
second plane offset from the first plane,

wherein the first annular body and the second annular body
are 1nterlocked with each other, a free edge of the first
series of tabs extends radially outward beyond and over-
laps the inner circumierence of the second annular body,
and a Ifree edge of the second series of tabs extends
radially inward beyond and overlaps the outer circum-
ference of the first annular body.

2. The device as claimed 1n claim 1, wherein a distance
between two successive tabs of each of the series 1s essentially
constant.

3. The device as claimed 1n claim 1, wherein each of the
tabs comprises an inclined zone connecting the annular body
to the planar surface.

4. The device as claimed 1n claim 3, further comprising a
first rounded transition zone provided between the annular
body and the inclined zone.

5. The device as claimed 1n claim 4, further comprising a
second rounded ftransition zone provided between the
inclined zone and the planar surface.

6. The device as claimed 1n claim 1, wherein each tab has a
width L, and a spacing D 1s provided between two successive

tabs, values L and D being determined so that a difference
between D and L (D-L) lies between O and 10 mm.

7. The device as claimed 1n claim 6, wherein the difference
between D and L (D-L) lies between 2 mm and 7 mm.

8. The device as claimed 1n claim 1, wherein a number of
tabs of each of the series 1s between ten and twenty-five.

9. A rotor, or an impeller rotor, with no fairing, for a turbine

engine, comprising a prestressing device as claimed in claim
1.
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